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Abstract 
Objective 

To provide a shoe sole that has extremely wear-resistant projections furnished integrally on 
the ground contact surface of the shoe sole main body, which is very lightweight and is also soft 
and flexible. 

Constitution 

Liquid polyurethane compound is poured into a recessed fitting part furnished in the top 
surface recessed part of the lower mold and it is filled. Then a sheet made of polyurethane fibers 
that have the property of becoming transparent when they are melted is put in the recessed part of 
the lower mold. Said heat-meltable sheet and the polyurethane compound are sandwiched between 
the cap mold and the lower mold and are thermally compressed to mold a shoe sole integrally. 



//insert figure// 



Claim 

Shoe sole production method, characterized in that sheet (1) made of polyurethane fibers 
that have the property of becoming transparent when they are melted, lower mold (4), furnished 
with multiple recessed fitting parts (3) corresponding to slip-preventing projections (2) on the shoe 
sole in the top surface recessed part (10), and cap mold (5) are prepared after liquid polyurethane 
compound (6) is poured into each recessed fitting part (3) of aforementioned lower mold (4) such 
that they are filled, aforementioned sheet (1) is put into top surface recessed part (8) of lower mold 

(4) and the heat-meltable sheet (1) and the polyurethane compound are sandwiched by cap mold 

(5) and lower mold (4), and after they are thermally compressed, polyurethane elastomer 
projections (2) are integrally formed on sheet (1), which has become transparent, by removing cap 
mold (5). 
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Detailed explanation of the invention 
[0001] 

Industrial application field 

This invention relates to an improvement to shoe sole production methods. More 
specifically, it will provide a shoe sole that is integrally furnished with projections with 
outstanding wear resistance on the ground contact surface of a shoe sole that is very lightweight 
and that is also soft and flexible. 

[0002] 
Prior art 

Previously, production methods for shoe soles where polyurethane elastomer projections 
are combined integrally with a nonwoven fabric sheet include the invention by the application 
associated with Japanese Patent Application No. Sho 63 [1988]- 140729 as an improvement for 
shoe soles that have slip-preventing projections. With this method, a liquid polyurethane 
compound is poured into the die for producing the shoe sole and it is filled. Then a nonwoven 
fabric sheet with a polyurethane coating layer is laid on top and they are sandwiched with a cap 
mold and are thermally compressed to obtain the desired shoe sole. However, with this production 
method, when the polyurethane projections are bonded to the nonwoven fabric sheet, the 
nonwoven fabric sheet would have to be coated with a polyurethane coating layer in advance to 
strengthen the bonding force. However, the coating layer coating operation is extremely 
complicated, variation may occur according to the skill of the operation, and portions that are 
partially incompletely adhered may occur, so the disadvantage is that the quality will not be 
uniform. Also, with existing production methods, there is the danger that the aforementioned 
nonwoven fabric sheet will become brittle after curing by heating, so a process for curing the shoe 
sole after removal from the die for a fixed time at an appropriate temperature has been required as 
a method for gently promoting crosslinking. However, this curing requires a very long time and 
productivity is strikingly poor, with the disadvantage that mass production is difficult. In addition, 
the nonwoven fabric (synthetic leather) readily absorbs moisture and swells, with the danger that 
its light weight and durability will be lost. Thus, base materials such as this have been particularly 
unsatisfactory as shoe soles mounted on marathon or jogging shoes, which are often worn when it 
is rainy. 

[0003] 

Problems to be solved by the invention 

The present inventors conducted serious research in consideration of the above-mentioned 
shortcomings of conventional products and arrived at this invention as a result. Its purpose is to 
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provide a shoe sole production method that has an advanced design for high production efficiency, 
which is flexible and lightweight, has outstanding wear resistance, and in addition, gives a sense of 
transparency. 

[0004] 

Means to solve the problems 

The present inventors ended up using a means as follows to solve the aforementioned 
problems. In short, this invention uses a production where a sheet made of polyurethane fibers that 
have the property of becoming transparent when they are melted, a lower mold that is furnished 
with multiple recessed fitting parts corresponding to the slide-preventing projections on the shoe 
sole in the top surface recessed part, and a cap mold are prepared, and a liquid polyurethane 
compound is poured into each of the recessed fitting parts in the aforementioned lower mold such 
that they are filled. Then the aforementioned sheet is put into the top surface recessed part of the 
lower mold, the heat-meltable sheet and the polyurethane compound are sandwiched between the 
cap mold and the lower mold, and after they are thermally compressed, polyurethane elastomer 
projections are integrally formed on the sheet, which has become transparent, by removing the cap 
mold. 

[0005] 
Operation 

A production method such as the one mentioned previously is used with this invention, so 
the sheet that will be the main body of the shoe sole is formed with polyurethane fibers, and since 
it is formed with a material that has the property of melting with heat and becoming transparent, 
the operation for coating the shoe sole main body with a polyurethane coating in advance as in the 
past is not required. Polyurethane elastomer projections can be heat fused integrally on the 
heat-meltable sheet simply by thermal compression in a die into which a liquid polyurethane 
compound is poured to fill it. In addition, after this shoe sole is removed from the die, no time for 
curing is required, so efficient production will be possible. 

[0006] 

Application example 

Below, an application example of this invented shoe sole production method is explained 
according to the figures as follows. Figure 1 shows sheet (1 ) made of polyurethane fibers. It has the 
property of becoming transparent when it is heated and is melted, and said sheet (1) is normally 
opaque. A nonwoven fabric formed by compressing long polyurethane fibers, which are 
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thermoplastic fibers, is used as such a base material. An example of such a base material is 
Tapyrus from Tapyrus Tonen Co. Ltd. (a registered trademark of that company). 

[0007] 

Next, Figure 2 shows a cross section of lower mold (4) with recessed fitting parts (3), 
corresponding to projections (2) on the shoe sole, cut into top surface recessed part (8). Said lower 
mold (4) is formed so that when sheet (1) is mounted, at least its top surface (7) is formed in the 
same planar shape so that the top bonding surface will tightly contact lower mold (4) planarly. 
Figure 3 shows flat plate-shaped cap mold (5) that tightly closes lower mold (4). 

[0008] 

Next this invented production method will be explained in sequence. First, as shown in 
Figure 4, liquid polyurethane compound (6) is poured into each recessed fitting part (3) furnished 
on the top surface (8) of lower mold (4) and fills them. As this liquid polyurethane compound (6), 
while a pigment is mixed into an isocyanate TV polymer and heated to 50-1 50°C, the curing agent 
and catalyst are heated to 80-130°C. After the two are mixed uniformly and agitated, they undergo 
a degassing process and are poured into the die to fill it. Next, the excess liquid polyurethane 
compound (6) that overflows from the aforementioned lower mold (4) is removed using a spatula, 
etc., and it is leveled so that it will be at the same plane as top surface (7) of lower mold (4). Next, 
sheet (1) is mounted to touch top surface (7) of the aforementioned lower mold (4) as shown in 
Figures 5 and 6, it is tightly closed from the top by cap mold (5). Pressure of 100-150 atm is 
applied at a temperature of about 100-120° until liquid polyurethane compound (6) in the die cures, 
and after pressurizing under heat for about 30-40 min, dies (4) and (5) are removed and the process 
is completed. A shoe sole as shown in Figure 8 is obtained. 

[0009] 

Heat-meltable sheet (1) after molding is melted by pressurizing under heat to obtain a shoe 
sole, primarily an exterior sole, with high transparency. Liquid polyurethane compound (6) that is 
bonded to sheet (1) cures to become an elastomer and fuses to sheet (1), composed of long 
polyurethane fibers, so that they are integrally molded. 

[0010] 

Effect of the invention 

Thus this invention uses the aforementioned production method, so it exhibits effects such 
as below. With this invention, a production method as described above is used, so a nonwoven 
fabric sheet, which will be the shoe sole main body, is formed with polyurethane nonwoven fabric, 



6 



and it is formed with a material that has the property of melting with heat and becoming 
transparent. So a process for applying a polyurethane coating beforehand to the shoe sole main 
body as with conventional products is not required, and polyurethane elastomer projections can be 
integrally fused onto the sheet, which is thermally melted simply by pressurizing under heat, in a 
die into which a liquid polyurethane compound is poured to fill it. In addition, after this shoe sole is 
removed from the die, no long curing is required, so efficient production will be possible. The shoe 
soles molded by pressurizing under heat are fused to each other, so the bonding force will be strong, 
there is no danger that projections (2) will separate or come off, and projections (2) can provide a 
thorough ground-gripping force. In addition, since heat-meltable sheet (1) becomes transparent 
with heating after molding, it can contribute to providing a shoe sole with an advanced design that 
did not exist heretofore. 

Brief description of the figures 

Figure 1 is a cross section showing the sheet. 
Figure 2 is a cross section showing the lower mold. 
Figure 3 is a cross section showing the cap mold. 

Figure 4 is a cross section of the lower mold showing the liquid polyurethane compound 
poured in. 

Figure 5 is a cross section showing the production process where the sheet is put into the 

die. 

Figure 6 is a cross section showing the production process where the sheet is put into the 

die. 

Figure 7 is a partial cross section showing a shoe sole obtained with this invented 
production process. 

Figure 8 is a plan view showing the ground contact surface of this invented shoe sole. 
Figure 9 is a side view of a shoe furnished with this invented shoe sole. 

Explanation of symbols 



(1) 


Sheet 


(2) 


Projection 


(3) 


Recessed fitting part 


(4) 


Lower mold 


(5) 


Cap mold 


(6) 


Liquid polyurethane compound 


(7) 


Top surface 


(8) 


Recessed part 
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